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A computer-implemented method for generating a visual rep-
resentation of enfity relationships includes: receiving inter-
action information for relationships that a first entity has with
regard to each of a plurality of second entities; determining,
using the recerved interaction information and for each of the
relationships, a first measure idicating a recentness of the
relationship and a second measure indicating a balance of the
relationship between the first and second entities; and pre-
senting, using one or more processors, visual representations
of at least some of the relationships, the visual representations
comprising connections having length and shape correspond-
ing to the first and second measures, respectively.
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VISUALLY REPRESENTING ENTITY
RELATIONSHIPS

BACKGROUND

[l

Social networks occur 1n many different situations. For
example, colleagues at a workplace can be said to form a
social network 1n the way that they interact with each other,
both 1n performing work duties and perhaps also 1n other
contexts. Social networks are sometimes visualized as
graphs. For example, a graph can have nodes for the members
of the social network, and edges representing the connections
between different members. Such visualizations are some-
times called social graphs.

SUMMARY

In a first aspect, a computer-implemented method for gen-
crating a visual representation of entity relationships
includes: recerving interaction mformation for relationships
that a first entity has with regard to each of a plurality of
second entities; determining, using the received interaction
information and for each of the relationships, a first measure
indicating a recentness of the relationship and a second mea-
sure mdicating a balance of the relationship between the first
and second entities; and presenting, using one or more pro-
cessors, visual representations of at least some of the relation-
ships, the visual representations comprising connections hav-
ing length and shape corresponding to the first and second
measures, respectively.

In a second aspect, a computer program product 1s tangibly
embodied 1n a computer-readable storage medium and
includes 1nstructions that when executed by a processor per-
form a method for generating a visual representation of entity
relationships. The method includes: receiving interaction
information for relationships that a first entity has with regard
to each of a plurality of second entities; determining, using,
the recerved interaction information and for each of the rela-
tionships, a first measure indicating a recentness of the rela-
tionship and a second measure indicating a balance of the
relationship between the first and second entities; and pre-
senting, using one or more processors, visual representations
of at least some of the relationships, the visual representations
comprising connections having length and shape correspond-
ing to the first and second measures, respectively.

In a third aspect, a system 1ncludes: one or more processors
and a computer program product comprising instructions that
when executed cause a method for generating a visual repre-
sentation of entity relationships to be performed. The method
includes: recerving iteraction mformation for relationships
that a first entity has with regard to each of a plurality of
second entities; determining, using the received interaction
information and for each of the relationships, a first measure
indicating a recentness of the relationship and a second mea-
sure indicating a balance of the relationship between the first
and second entities; and presenting, using one or more pro-
cessors, visual representations of at least some of the relation-
ships, the visual representations comprising connections hav-
ing length and shape corresponding to the first and second
measures, respectively.

Implementations can include any or all of the following
teatures. The first and second entities are first and second
individuals and the interaction information reflects commus-
nications, wherein the first measure reflects when a most
recent one of the communications occurred, and wherein the
second measure reflects who of the first and second individu-
als mitiated the communications. The first and second entities
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are first and second companies and the interaction informa-
tion retlects purchases of goods or services, wherein the first
measure retlects when a most recent one of the purchases
occurred, and wherein the second measure reflects who of the
first and second companies made the purchases. The second
measure comprises lirst and second numbers for the first and
second entities, respectively, and wherein an end of the con-
nection toward the first entity has a width reflecting the first
number and another end of the connection toward the second
entity has a width retlecting the second number. The recerved
information reflects interactions, and the method further
includes identifying a date of an earliest interaction and a date
of a most recent interaction, wherein the connection corre-
sponds to a time axis from the date of the earliest interaction
to a current date, and wherein the shape comprises a narrow-
ing of the connection at the date of the most recent interaction.
The method further includes presenting at least some of the
received interaction imnformation for one or more of the con-
nections. The method further includes presenting a user inter-
face for a user to control what 1s 1included 1n the interaction
information.

Implementations can provide any or all of the following
advantages. Social graphs can be visualized in a way that 1s
more ntuitive, more tlexible and easier to read. Entity rela-
tionships can be visualized 1n a way that immediately indi-
cates the balances of the respective relationships. Connec-
tions 1n a relationship graph can be formatted to indicate the
proportions between the relationship and the current time or
date.

The details of one or more implementations are set forth 1n
the accompanying drawings and the description below. Other

features and advantages will be apparent from the description
and drawings, and from the claims.

DESCRIPTION OF DRAWINGS

FIG. 1 shows an example of a system that can analyze
relationships between entities.

FIG. 2 shows an example of a visual representation of a
social graph.

FIGS. 3A-C show an example of visualizing a recentness
ol a relationship.

FIG. 4 shows an example of presenting additional infor-
mation.

FIG. 51sa block diagram of a computing system that can be
used 1n connection with computer-implemented methods
described in this document.

Like reference symbols 1n the various drawings indicate
like elements.

DETAILED DESCRIPTION

This document describes systems and techniques for visu-
alizing relationships. A relationship between two entities can
be represented as a connection from one entity to the other,
and the connection can have a length and shape that reflect
some characteristic of the relationship. For example, a longer
connection can indicate a more distant relationship, and the
width of the connection can retlect a balance of the relation-
ship between the two entities.

FIG. 1 shows an example of a system 100 that can analyze
relationships between entities. The system 1s here shown with
three representative entities 102A-C. In some implementa-
tions, some or all of the entities 102A-C can be a device or
other system (e.g., a mobile device or an email client) used by
an mdividual. In some 1implementations, some or all of the
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entities 102A-C can correspond to a legal entity, including,
but not limited to, a company or other organization.

The system 100 shows that the entities 102A-C are con-
nected to any kind of network 104, such as a local area
network or the internet. This can allow one or more of the
entities 102A-C to communicate with each other and/or with
other systems or devices (not shown). Such communications,
or other interactions, can lead to the development of relation-
ships between the enfities. System 100 here schematically
shows a relationship 106 A between the entities 102A and B,
a relationship 1068 between the entities 102B and C, and a
relationship 106C between the entities 102A and C. Other
configurations of relationships can occur.

In implementations where two or more of the entities
102A-C are individuals, at least one of the relationships
106A-C can reflect a professional or social connection
between people. The entities 102A-C may be colleagues,
co-workers, Iriends or acquaintances, to name a few
examples.

In implementations where two or more of the entities
102A-C are legal entities, at least one of the relationships
106A-C can retlect a professional relationship or other busi-
ness connection between companies. The entities 102A-C
may be vendors, service providers, customers, clients, con-
sultants or other businesses.

The relationships 106 A-C can be analyzed 1n one or more
ways, for example to mform some or all of the entities
102A-C about the nature of the relationships. In this example,
the system 100 includes a computer system 108 connected to
the network 104 that can be used for such purpose, among,
other things. Here, the computer system 108 includes inter-
action information 110 that pertains to two or more of the
entities 102A-C. For example, the interaction information
can reflect contacts between individuals (e.g., email corre-
spondence), or business transactions (e.g., sales of goods or
services). The interaction information 110 can be stored 1n
any suitable format that allows the information to be accessed
for analysis and presentation.

The computer system 108 can collect or recerve the inter-
action information from some or all of the entities 102A-C.
As another example, the computer system 108 can be oper-
ated by an enftity (similar to the entities 102A-C) and can
therefore have access to data about the interactions 1n which
such entity engages.

In some 1implementations, the iteraction information 110
includes an mbox for electronic messages. For example, such
information can include the data shown in the following table:

Inbox

From To Date

Me HR Manager Jan. 01, 2012
Me My good friend Feb. 01, 2012
My good friend Me Feb. 02, 2012
Me Old colleague Mar. 01, 2012
Old colleague Me Mar. 02, 2012
Me Old colleague Mar. 03, 2012
Old colleague Me Mar. 04, 2012
Me Old colleague Mar. 05, 2012
Old colleague Me Mar. 06, 2012
Me Old colleague Mar. 07, 2012
Old colleague Me Mar. 08, 2012
Person A Me Mar. 02, 2012
My good friend Me Feb. 03, 2012
Person A Me Mar. 04, 2012
Person A Me Mar. 05, 2012
Person A Me Mar. 06, 2012
Person A Me Mar. 07, 2012
Me Person B Mar. 08, 2012
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4
-continued

Inbox

From To Date

Me Person B Mar. 09, 2012
Me Person B Mar. 10, 2012
Person A Me Mar. 11, 2012
Person A Me Mar. 12, 2012
Person A Me Mar. 13, 2012
Me Person B Mar. 14, 2012
Me Person B Mar. 15, 2012
Me My good friend Apr. 01, 2012
My good friend Me Apr. 02, 2012
Me New colleague May 01, 2012
New colleague Me Jun. 01, 2012
Me New colleague Jun. 02, 2012
My good friend Me Jun. 03, 2012
Me New colleague Jun. 04, 2012

That 1s, the above table shows emails exchanged between a
From party and a To party, and also the date of the correspon-
dence. For example, on Mar. 2, 2012, Person A sent an email
to the owner o the email account (labeled “Me”), and on Mar.
8, 2012, the account holder sent an email to Person B.

The computer system 108 includes an interaction analyzer
112 that can analyze the interaction information 110. For
example, the interaction analyzer can parse records of elec-
tronic communication to determine the entities involved,
what the communication was about, and the date(s) of the
correspondence. As another example, the interaction analyzer
can parse sales records to determine the parties mvolved,
what the transaction mnvolved, and the date(s) of the transac-
tion. In some implementations, the interaction analyzer 112 1s
implemented on a client device operated by one of the entities
and can perform 1ts analysis on available information (e.g.,
the emails 1n an email client).

The results of analyzing relationships can be visualized 1n
one or more ways. The computer system 108 here includes a
relationship visualizer 114 that can present one or more visu-
alizations 1n a graphical user interface (GUI). An example of
a visualization will now be described.

FIG. 2 shows an example of a visual representation 200 of
a social graph. In some implementations, the interaction ana-
lyzer 112 (FIG. 1) can analyze the information about email
correspondence shown 1n the above table, and the relationship
visualizer 114 can then present the visual representation 200
in a GUI (e.g., for one of the entities 102A-C 1n FIG. 1.)

The visual representation 200 1ncludes nodes 202 (e.g., a
Menode 202A) that are labeled for the following entities: Me,
Person A, Person B, HR Manager, My good iriend, Old
colleague and New colleague. Here, the visual representation
focuses on the email account holder (e.g., “Me””) and the Me
node 1s therefore 1n the center.

The Menode 202 1s connected to each of the other nodes by
respective connections 204 that represent the relationship
between the corresponding entities. Each connection 1s here
labeled with two pieces of information: the number of times
that the email account holder has sent a message to the other
entity, and vice versa. For example, for the New colleague
node the numbers are three and one, indicating that the email
account holder has communicated three times with the new
colleague, and the new colleague has communicated once
with the account holder.

The connections 204 can be two-dimensional geometric
shapes that connect the corresponding nodes to each other.
Here, for example, each of the connections includes lines
204 A and B connecting the two nodes. The slope of the lines
204 A-B indicates the balance of the relationship between the
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entities. For example, with regard to the node called My good
friend, the lines 204 A-B are angled so that the end toward the
My good friend node 1s wider than the end toward the account
holder’s node. This reflects the respective numbers (here,
three and two) that characterize the relationship of these two
entities. Each end can have a width that 1s proportional to the
corresponding number. Here, because the entity “My good
friend” has sent more emails to the account holder than vice
versa, the connection 1s broader toward the friend’s node.

The more one-sided the relationship, the more the connec-
tion will tend toward a triangle, 1n this example. Here, Person
A has sent seven emails to the account holder without any
response. The corresponding connection indicates this by
having a relatively wide base toward Person A while narrow-
ing to a point toward the account holder. This gives a quick
visual overview ol where the balance of the relationship lies.
For example, the pointy connection (e.g., a triangle) can be
said to indicate the flow of interaction between the entities (1n
this example, a flow 1n only one direction). Similarly, for
Person B the situation 1s essentially the opposite, which 1s
indicated by a triangle pointing away from the account holder
instead.

The connections 204 can indicate when the relationship 1s
essentially even between the two entities. For example, the
numbers between the account holder and the node called Old
colleague are here four and four, and the connection therefor
1s equally wide at both ends.

The visual representation 200 can also indicate how recent
the relationship 1s. In this example, the email correspondence
with the new colleague took place May 1-Jun. 4, 2012 (see
table above), which 1s a relatively recent time. For example,
the recentness analysis can take into account the date (and/or
time) of the most recent communication.

The corresponding connection 1s therefore relatively short,
to indicate that the relationship between the account holder
and the new colleague 1s of recent date. On the contrary, the
email communication from the account holder to the HR
manager (one email) occurred some time ago on Jan. 1, 2012.
The corresponding connection 1s therefore longer for the HR
Manager node than for the New employee node.

In some 1mplementations, the nodes can be distributed
around the center node 1n an essentially random way, such
that older and newer relationships are substantially mixed
with each other. In other implementations, the entities can be
organized according to one or more parameters. For example,
the nodes can be sorted based on relationship recentness,
relationship balance, and/or interaction volume. Filtering can
be applied, for example such that too remote relationships are
not visualized.

In short, to generate a visual representation of entity rela-
tionships, interaction information can be received and used
for determining recentness and balance of various relation-
ships between entities. Visual representations of at least some
ol the relationships can then be presented that have a length
corresponding to the recentness measure and shape corre-
sponding to the balance measure.

Social graphs are not limited by level. For example, it the
email account holder has access to emails of the “My good
friend” entity, the account holder can see more edges and
nodes around that entity. In some such implementations, the
user can see a connection between two or more other entities
if that connection exists. For example, the account holder
could see a connection between the “Old colleague™ entity
and the “My good friend” entity.

The analyzed relationships can involve matters other than
social interactions. In some implementations, business trans-
actions such as sales can be taken 1nto account. For example,
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the entities can then include the company that provides a
product or service, and one or more customers, such as other
companies or individuals. The results of analyzing such inter-
action information can be visualized using a presentation
analogous to the visual representation 200. For example,
instead of sent and received emails, the connections 204 can
then indicate the amounts of sales from the respective entities
to each other. In some 1mplementations, the shape of such a
connection can reflect whether one of the two entities 1s
purchasing more from the other entity. Also, the length of the
connection can mdicate the recentness of the transaction(s).

FIGS. 3A-C show an example of visualizing a recentness

of arelationship. F1G. 3 A schematically shows a timeline 300
that indicates three dates: Mar. 1, 2012, Mar. 8, 2012 and Jun.

4, 2012. These dates can be understood as follows: Mar. 1,
2012, 1s according to the table above the date of the first email
interaction between the email account holder and “Old col-
league”. The table also indicates that after exchange of
emails, the most recent electronic communication took place
on Mar. 8, 2012, which 1s the second date 1n the timeline 300.
The third date, finally, 1s when the visualization of relation-
ships 1s being created (1.¢., the “current date”) 1n this example.
That 1s, the timeline 300 indicates the beginning and end of
the mteraction between these two entities, and also places its
duration in relation to the current date. A connection can be
used to 1indicate this relationship, for example as will now be

described.

FIG. 3B shows the timeline 300 together with anode 202A
for the email account holder (labeled “Me””) and another node
202B for the old colleague. The connection between these
entities here includes lines 302A and B. That 1s, the lines
302 A-B connect the two nodes to each other and have widths
at 1its ends that reflect the respective numbers for the two
entities. A line 304 marks the end of the interaction between
these entities.

The connection between the nodes 202A-B indicates the
relationship between the iteraction and the current date. In
some 1mplementations, when the interaction ended some
time ago, as 1t did here, the connection can 1ndicate the pro-
portion between the length of the mteraction and the present.
For example, the lines 302A-B can be bent at or near the line
304 so that the connection 1s narrowed. That 1s, the narrowing
of the connection can indicate when, relative to the current
date, the visualized interaction occurred. FIG. 3C shows the
nodes 202A-B and the connection 302 without the timeline.
For example, this visualization can be included 1n the visual
representation 200 (FIG. 2).

In the illustrated example, the lines 302A-B are gradually
narrowed so that the connection has a relatively smooth
curve. In other implementations, the shape can be changed 1n
another way. For example, at the line 304, the connection can
change 1ts width in form of a step or other shape.

FIG. 4 shows an example of presenting additional infor-
mation. Here, the Me node 202A and a “My good friend”
node 202C are shown, joined by a connection 400. When the
user activates the connection 400 with a cursor 402 (or other
pointer) some action can be triggered. In some implementa-
tions, a view 404 can be shown to provide more of the under-
lying interaction information. For example, the view 404 can
present the emails (here, five) that are the basis for the con-
nection 400. The emails can be presented 1n terms of From
and To addresses, date and subject, to name a few examples.
The view 400 allows the user to explore any of the visualized
relationships 1n detail.

In some implementations, the user (e.g., here the email
account holder) can control what should be 1included 1n such
interaction information. Here, a view 406 1s presented, such
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as 1n response to the cursor 402 hovering over, or clicking on,
the connection 400. The view includes a first arca 408 where
the user can specily types of contact should be the basis for
analyzing the relationship. For example, the user can decide
that email correspondence, text messages, social-media inter-
actions, phone calls and/or in-person meetings (e.g., as deter-
mined by electronic calendar entries) should be taken into
account. That 1s, the first area 408 allows the user to define the
relationship broadly or narrowly for purposes of the visual-
1zation.

The view 406 here includes a second area 410 where the
user can specily the relevant time(s) for which the relation-
ship should be evaluated. For example, the user can decide
that only interactions in the last year, or in the last week,
should be taken into account.

The view 406 here includes an options button 412. In some
implementations, the options button displays another view
(not shown here) that gives the user additional aspects to
configure. In such a view, the user can choose between
options on the shape of connectors, the overall organization of
the graph, the ranges of relationships to be included (or
excluded), and/or the overall appearance of the visualization.

FIG. 5 1s a schematic diagram of a generic computer sys-
tem 500. The system 500 can be used for the operations
described 1n association with any of the computer-implement
methods described previously, according to one implementa-
tion. The system 500 includes a processor 510, a memory
520, a storage device 530, and an input/output device 540.
Each of the components 510, 520, 530, and 540 are intercon-
nected using a system bus 550. The processor 510 1s capable
ol processing instructions for execution within the system
500. In one implementation, the processor 510 1s a single-
threaded processor. In another implementation, the processor
510 1s a multi-threaded processor. The processor 310 1is
capable of processing 1nstructions stored in the memory 520
or on the storage device 330 to display graphical information
for a user itertace on the mput/output device 540.

The memory 520 stores information within the system 500.
In some 1mplementations, the memory 3520 1s a computer-
readable medium. The memory 520 1s a volatile memory unit
in some implementations and 1s a non-volatile memory unit in
other implementations.

The storage device 330 1s capable of providing mass stor-
age for the system 500. In one implementation, the storage
device 530 1s a computer-readable medium. In various differ-
ent implementations, the storage device 530 may be a floppy
disk device, a hard disk device, an optical disk device, or a
tape device.

The mput/output device 540 provides input/output opera-
tions for the system 500. In one implementation, the input/
output device 540 includes a keyboard and/or pointing
device. In another implementation, the mput/output device
540 includes a display unit for displaying graphical user
interfaces.

The features described can be implemented 1n digital elec-
tronic circuitry, or in computer hardware, firmware, software,
or 1n combinations of them. The apparatus can be 1mple-
mented 1n a computer program product tangibly embodied in
an information carrier, €.g., in a machine-readable storage
device, for execution by a programmable processor; and
method steps can be performed by a programmable processor
executing a program of instructions to perform functions of
the described implementations by operating on input data and
generating output. The described features can be imple-
mented advantageously 1n one or more computer programs
that are executable on a programmable system 1ncluding at
least one programmable processor coupled to receirve data
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and 1nstructions from, and to transmit data and 1instructions to,
a data storage system, at least one 1input device, and at least
one output device. A computer program is a set of instructions
that can be used, directly or indirectly, in a computer to
perform a certain activity or bring about a certain result. A
computer program can be written 1n any form ol program-
ming language, including compiled or interpreted languages,
and 1t can be deployed 1n any form, including as a stand-alone
program or as a module, component, subroutine, or other unit
suitable for use 1n a computing environment.

Suitable processors for the execution of a program of
instructions include, by way of example, both general and
special purpose microprocessors, and the sole processor or
one of multiple processors of any kind of computer. Gener-
ally, a processor will receive instructions and data from a
read-only memory or a random access memory or both. The
essential elements of a computer are a processor for executing
instructions and one or more memories for storing instruc-
tions and data. Generally, a computer will also include, or be
operatively coupled to communicate with, one or more mass
storage devices for storing data files; such devices include
magnetic disks, such as internal hard disks and removable
disks; magneto-optical disks; and optical disks. Storage
devices suitable for tangibly embodying computer program
instructions and data include all forms of non-volatile
memory, including by way of example semiconductor
memory devices, such as EPROM, EEPROM, and flash
memory devices; magnetic disks such as internal hard disks
and removable disks; magneto-optical disks; and CD-ROM
and DVD-ROM disks. The processor and the memory can be
supplemented by, or incorporated i, ASICs (application-
specific integrated circuits).

To provide for interaction with a user, the features can be

implemented on a computer having a display device such as a
CRT (cathoderay tube) or LCD (liquid crystal display ) moni-
tor for displaying information to the user and a keyboard and
a pointing device such as a mouse or a trackball by which the
user can provide mnput to the computer.
The features can be implemented 1n a computer system that
includes a back-end component, such as a data server, or that
includes a middleware component, such as an application
server or an Internet server, or that includes a front-end com-
ponent, such as a client computer having a graphical user
interface or an Internet browser, or any combination of them.
The components of the system can be connected by any form
or medium of digital data communication such as a commu-
nication network. Examples of communication networks
include, e.g., a LAN, a WAN, and the computers and networks
forming the Internet.

The computer system can include clients and servers. A
client and server are generally remote from each other and
typically interact through a network, such as the described
one. The relationship of client and server arises by virtue of
computer programs running on the respective computers and
having a client-server relationship to each other.

A number of implementations have been described. Nev-
ertheless, 1t will be understood that various modifications
may be made without departing from the spirit and scope of
this disclosure. Accordingly, other implementations are
within the scope of the following claims.

What 1s claimed 1s:

1. A computer-implemented method for generating a visual
representation of entity relationships, the method being
executed by one or more processors and comprising:

receving, by the one or more processors, interaction infor-

mation representative ol one or more interactions
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between a {first entity and each of a plurality of second
entities having a relationship to the first entity;

determining, by the one or more processors, using the
received interaction information and for each of the rela-
tionships, a first measure indicating a recentness of the
relationship and a second measure indicating a balance
of the relationship between the first entity and each of the
plurality of second entities; and

presenting, by the one or more processors, visual represen-

tations of at least some of the relationships, at least one
visual representation comprising a connection between
a first node corresponding to the first entity and a second
node corresponding to a second entity of the plurality of
second entities, the connection comprising two lines
having a length corresponding to the first measure and
defining a shape corresponding to the second measure,
the shape comprising a first base associated with the first
node, a second base associated with the second node and
a curvature forming a narrowing between the two lines
that 1s perpendicular to the first base and the second base
and 1indicates a most recent interaction between the first
node and the second node, a width of the first base being
different than a width of the second base based on the
second measure.

2. The computer-implemented method of claim 1, wherein
the first and second entities are first and second individuals
and the interaction information reflects communications,
wherein the first measure reflects when a most recent one of
the communications occurred, and wherein the second mea-
sure reflects who of the first and second 1ndividuals 1nitiated
the communications.

3. The computer-implemented method of claim 1, wherein
the first and second entities are first and second companies
and the interaction information retlects purchases of goods or
services, wherein the first measure reflects when a most
recent one of the purchases occurred, and wherein the second
measure reflects who of the first and second companies made
the purchases.

4. The computer-implemented method of claim 1, wherein
the second measure comprises first and second numbers for
the first and second entities, respectively, and wherein an end
ol the connection toward the first entity has a width reflecting
the first number and another end of the connection toward the
second entity has a width reflecting the second number.

5. The computer-implemented method of claim 1, wherein
the recerved information reflects interactions, the method
turther comprising identiiying a date of an earliest interaction
and a date of a most recent interaction, wherein the connec-
tion corresponds to a time axis from the date of the earliest
interaction to a current date, and wherein the narrowing of the
connection corresponds to the date of the most recent inter-
action.

6. The computer-implemented method of claim 1, further
comprising presenting at least some of the recerved interac-
tion information for one or more of the connections.

7. The computer-implemented method of claim 6, further
comprising presenting a user interface for a user to control
what 1s 1ncluded 1n the interaction information.

8. A non-transitory computer program product tangibly
embodied 1 a computer-readable storage medium and com-
prising instructions that when executed by a processor per-
form a method for generating a visual representation of entity
relationships, the method being executed by one or more
processors and comprising:

receiving, by the one or more processors, imnteraction infor-

mation representative ol one or more interactions
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between a first entity and each of a plurality of second
entities having a relationship to the first entity;
determining, by the one or more processors, using the
received interaction information and for each of the rela-
tionships, a {irst measure indicating a recentness of the
relationship and a second measure indicating a balance

of the relationship between the first entity and each of the
plurality of second entities; and
presenting, by the one or more processors, visual represen-
tations of at least some of the relationships, at least one
visual representation comprising a connection between
a first node corresponding to the first entity and a second
node corresponding to a second entity of the plurality of
second entities, the connection comprising two lines
having a length corresponding to the first measure and
defining a shape corresponding to the second measure,
the shape comprising a first base associated with the first
node, a second base associated with the second node and
a curvature forming a narrowing between the two lines
that 1s perpendicular to the first base and the second base
and 1ndicates a most recent interaction between the first
node and the second node, a width of the first base being
different than a width of the second base based on the
second measure.
9. The non-transitory computer program product of claim
8. wherein the first and second entities are first and second
individuals and the interaction information reflects commus-
nications, wherein the first measure reflects when a most
recent one of the communications occurred, and wherein the
second measure reflects who of the first and second individu-
als 1initiated the communications.
10. The non-transitory computer program product of claim
8. wherein the first and second entities are first and second
companies and the iteraction information retlects purchases
of goods or services, wherein the first measure reflects when
a most recent one of the purchases occurred, and wherein the
second measure retlects who of the first and second compa-
nies made the purchases.
11. The non-transitory computer program product of claim
8, wherein the second measure comprises first and second
numbers for the first and second entities, respectively, and
wherein an end of the connection toward the first entity has a
width reflecting the first number and another end of the con-
nection toward the second entity has a width reflecting the
second number.
12. The non-transitory computer program product of claim
8. wherein the received information reflects interactions, the
method further comprising identifying a date of an earliest
interaction and a date of a most recent interaction, wherein the
connection corresponds to a time axis from the date of the
earliest interaction to a current date, and wherein the narrow-
ing of the connection corresponds to the date of the most
recent interaction.
13. The non-transitory computer program product of claim
8, further comprising presenting at least some of the recerved
interaction information for one or more of the connections.
14. The non-transitory computer program product of claim
13 further comprising presenting a user iterface for a user to
control what 1s included 1n the interaction information.
15. A system for generating a visual representation of
entity relationships, the system comprising:
one or more processors; and
a computer-readable medium coupled to the one or more
processors having instructions stored thereon which,
when executed cause the one or more processors to
perform operations comprising:
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receiving, by the one or more processors, interaction infor-
mation representative of one or more interactions
between a first entity and each of a plurality of second
entities having a relationship to the first entity;

determining, by the one or more processors, using the
received interaction information and for each of the rela-
tionships, a first measure indicating a recentness of the
relationship and a second measure indicating a balance
of the relationship between the first entity and each of the
plurality of second entities; and

presenting, by the one or more processors, visual represen-
tations of at least some of the relationships, at least one
visual representation comprising a connection between
a first node corresponding to the first entity and a second

10

node corresponding to a second entity of the plurality of 15

second entities, the connection comprising two lines

having a length corresponding to the first measure and

defining a shape corresponding to the second measure,

the shape comprising a first base associated with the first

node, a second base associated with the second node and

a curvature forming a narrowing between the two lines

that 1s perpendicular to the first base and the second base

and 1ndicates a most recent interaction between the first

node and the second node, a width of the first base being

different than a width of the second base based on the
second measure.

16. The system of claim 15, wherein the first and second

entities are first and second 1ndividuals and the interaction

information reflects communications, wherein the first mea-

20

25
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sure reflects when a most recent one of the communications
occurred, and wherein the second measure reflects who of the
first and second 1ndividuals 1nitiated the communications.

17. The system of claim 15, wherein the first and second
entities are first and second companies and the interaction
information reflects purchases of goods or services, wherein
the first measure reflects when a most recent one of the pur-
chases occurred, and wherein the second measure reflects
who of the first and second companies made the purchases.

18. The system of claim 15, wherein the second measure
comprises {irst and second numbers for the first and second
entities, respectively, and wherein an end of the connection
toward the first entity has a width reflecting the first number
and another end of the connection toward the second entity
has a width reflecting the second number.

19. The system of claim 15, wherein the received informa-
tion reflects interactions, the method further comprising 1den-
tifying a date of an earliest interaction and a date of a most
recent 1nteraction, wherein the connection corresponds to a
time axis from the date of the earliest interaction to a current
date, and wherein the narrowing of the connection corre-
sponds to the date of the most recent interaction.

20. The system of claim 135, further comprising presenting,
at least some of the received interaction information for one
or more of the connections, and presenting a user interface for
a user to control what 1s included 1n the interaction informa-
tion.
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